CLAIMS 



What is claimed is: 



a 




A device comprising: 

substrate comprising a voltage switchable dielectric material; and 
a\rrent carrying formation formed on a plurality of selected sections of a surface 
of tfiiSvSubstrate. 

2. The device of claim 1 , wherein^e voltage switchable material comprises a 
mixture of a binder material, a conductive material, and a cross-linking agent. 

3 The device of claim^, wherein the conductive material is dispersed as a powder in 
the mixture. 

4. The deviJ^ ofclirifn 3 , wherein the binder material includes a polymer binder, the 
conductive jZterial includes a metal powder, and the cross-linking agent includes Varox 
peroxide; 

5 The device of claim 1 \wherein the current carrying formation is electrochemically 
bonded to the surface of the substrate. 

6 "She device of claim 1 , wherein the surface of the substrate includes one or more 
vias extendin^hrough the substrate, the current carrying formation also being formed on 
a surface of the subitoie>defining the vias so that the current carrying formation on the 
surface of the substrate is eleitKcally contactable fromanopposing surface of the 



substrate : 



C:\NRPORTBI-\PALib l\dh l\l 090882.3 



42 



Attorney Docket Number: 23587-702 



The device of claim 1, wherein the current carrying formation includes a plurality 
of current carrying elements separated from each other by a plurality of gaps, the plurality 
of gapsWining selected regions where a non-conductive layer was formed on the surface 
of the substrate. 

8. The deviceNrf claim 1 , further comprising a non-conductive layer on the surface of 
the substrate, the non\nductive layer having gaps corresponding to the plurality of 
selected sections where theWrent carrying formation is formed. 



9. The device of claim 8, wh 
material that is permanent to the 




e non-conductive layer comprises a dielectric 



the substrate. 



10. A device comprising: 

a substrate comprising a voltage switchaWe dielectric material, the substrate having 



a 



first surface and a second surface opposing the first surface, the substrate 



a 



further including a vias extending through the^ubstrate; 
current carrying formation formed on a plurality ofWected sections of the first 
and second surfaces, and on a surface of the substrate\tefining the vias to 
extend an electrical connection from the first surface to thessecond surface. 



1 1 . The device of claim 1 0, wherein the current carrying formation is 

2 electrochemically bonded to the first surface, the second surfi^C and a surface of the 

3 substrate defining the vias. 



1 



12. The device of claim 10, wherein the cu^e^tcarrying formation is formed on a 



2 surface of the substrate defining the vias whe/ it least portions of the current carrying 

3 formation is being formed on the first an&or the second surface. 
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13. The device of claim 1 0, wherein the voltage switchabhMaterial comprises a 
mixture of a binder material, a conductive material, and a d oss-linking agent. 

14. The device of claim 13, wherein the conc^ctiy/ material is dispersed as a powder 
in the mixture. 

15. A device comprising: 
a first substrate comprising voltage switchable dielectric material; and 

a first current carrying formation formed on a plurality of selected sections of a surface of 
the first substrate; 

a second substrate comprising Voltage switchable dielectric material, the second substrate 
being adjacent to the first substrate; and 
second current carrying formatJpn forme\^/a plurality of sections of a surface of the 

second substrate. 

16. The device of claim 15, whe\ein the surfaces of the first and second substrates are 
in electrical contact with each other. 

17. The device of claim 1 6, whereiA the first substrate includes a vias within the first 
substrate that accesses the surface of theWond substrate, the current carrying formation 
of the first substrate being formed on the \ias to extend electrical contact to the surface of 
the second substrate from the surface of thd first substrate. 



a 
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"' s ^<i8. A device comprising: 
Z \ a substrate comprising a voltage switchable dielectric material; and 

\ current carrying formation formed on a plurality of selected sections of a surface 
\f the substrate, the current carrying formation being formed on the surface of 
th^ssubstrate by a process that includes contacting the substrate with a current 
carryirk formation precursor while applying a voltage to the substrate that is 
sufficient txScause the substrate to be conductive. 

19. The device of claim >8 5 wherein the current carrying formation includes a plurality 
of current carrying elements separated from each other by a plurality of gaps, the plurality 
of gaps defining selected regions where a non-conductive layer was formed on the surface 
of the substrate. \ 

20. The device of claim 1 9, wherein the non\xmductive layer was formed from a 
photo-imageable material that was imaged to defineNhe selected sections of the surface of 
the substrate, and then subsequently removed from the substrate. 



2 1 . The device of claim 20, 



photoresist layer that was exposed 
regions of the substrate. 




the non-conductive layer was formed from a 



k, the exposed regions forming the selected 



22. The device of claim 20, wherein the current carrying formation includes a plurality 
of current carrying elements separated by a nojX 5Ttductive layer, the non-conductive 
layer being patterned by a process of silk-sc<eenir|g a dielectric layer onto the substrate 
according to a pattern that defines the selected sections of the surface of the substrate. 
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1 23. 



The device of claim 18, wherein the process includes Aising an electrode to plate 



2 the current carrying formation on the selected sections of thef substrate. 

1 24. The device of claim 23 , wherein the process includes applying a pulsed voltage to 

2 the electrode while applying the voltage to the substrate that is sufficient to cause the 

3 substrate to be conductive in order to plate the current^&rrying formation on the selected 

4 sections of the substrate. 

1 25 . The device of claim 24, wherein the process includes applying a rectified pulse 

2 periodic voltage to the electrode while applying thai voltage to the substrate that is 

3 sufficient to cause the substrate to be conductive ih order to plate the current carrying 

4 formation on the selected sections "of the substratfe. 



5" 

a , 



e- — ! 



1 

2 



The device of claim 18, wherein a minimum voltage needed to cause the substrate 
to bectyiductive ranges between 10 volts and 300 volts. 

27. The de\ice of claim 18, wherein a minimum voltage needed to cause the substrate 
to be conductive ranges between 30 volts and 100 volts. 



1 28. The device of clau\ 1 8 wherein the surface of the substrate includes a vias 



2 
3 
4 
5 

1 



extending through the substrat\a current carrying layer being formed on a surface 
defining the vias, the current canyirighiyer being formed by contacting the surface 
defining the vias with a current carrying losmation precursor while applying a voltage to 
the substrate that is sufficient to cause the substrate to be conductive. 

29. The device of claim 28, wherein the current carrying layer is formed on the surface 



2 defining the vias during the process that forms the current curving formation on the 



substrate. 
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The device of claim 28, wherein the current carrying layer is formed on the surface 
defining the vias during a process that includes using an electrode to plate the current 
carrying formation on the selected sections of the substrate while a voltage is applied to 
the substtate that is sufficient to cause the substrate to be conductive. 

31. A device comprising: 

a substra\comprising a voltage switchable dielectric material, the substrate having 
a first suVace and a second surface opposing the first surface, the substrate 
including aVias that extends between a first surface and a second surface of the 
substrate; and 

a current carrying formation formed on a plurality of selected sections of the first 
and second surfaced and on a surface of the substrate defining the vias, the 
current carrying formation being formed on the substrate by one or more 
processes, each process including contacting the substrate with a current 
carrying formation precursV while applying a voltage to the substrate that is 
sufficient to cause the substrate to be conductive. 

32. The device of claim 3 1 , wherein a first current carrying formation on the first 
surface and a second current carrying formation on the second surface of the substrate 
each include a plurality of current carrying eleVents separated by a plurality of gaps, the 
plurality of gaps on each of the first and second\urfaces defining selected regions where a 
corresponding non-conductive layer was formed. 

33 . The device of claWn 32, wfysfelrTrfirst non-conductive layer was formed on the 



first side of the substrate frdm a phol 



material that was imaged to define the 



selected sections of the first suVface of th e sub strate. 
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1 34. The device of cl\m 33, wherein a second non-conductive layer on the second side 

2 of the substrate was formed fr 0/ ^pnoto-i^geable material that was imaged to define 



3 the selected sections of the second suri 



1 

2 
3 



1 
2 



substrate. 



and/or second non-conductive layers were 



3 5 . The device of claim 3Yk wherein 
each formed from a photoresis\ layer that was exposed with a mask, where the exposed 
regions formed the selected regions of the respective first and/or second surfaces of the 



substrate. 

3 6 . The device of claim 3 5 , wherein the 
the current carrying formation on the sel 



process includes using an electrode to plate 
dsections of the first surface, second surface, 



3 and/or surface of the substrate defining theplas. 



1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

11 

12 



37. A device comprising: 

a first substrate comprising a vokge switchable dielectric material; 
a first current carrying formation\formed on a plurality of selected sections of a 
surface of the first substrate, tke first current carrying formation being formed 
by a process that includes applling a first voltage to the first substrate that is 
sufficient to cause the first subsWafKt^be conductive; 
a second substrate comprising a volkgeWchable dielectric material, the second 

substrate being adjacent to or stabked on the first substrate; and 
a second current carrying formation formed on a plurality of selected sections of a 
surface of the second substrate, thi second current carrying formation being 
formed by the process that includei applying a second voltage to the second 
substrate that is sufficient to cause the second substrate to be conductive. 
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38. The device of claim 37, ^herein one of the first or second substrates is positioned 
to contact the surface of the other W the first or second substrates. 

39. The device of claim 38, wheVein the first substrate includes a vias within the first 
substrate that accesses the surface of the second substrate, the current carrying formation 
of the first substrate extending throughVhe vias to extend electrical contact to the surface 
of the second substrate. \ 

40. The device of claim 37, further including a first non-conductive layer patterned 
onto the first surface of the first substrate prW to the process to form the first current 
carrying formation, a second non-conductive \ayer patterned onto the second surface of the 
second substrate prior to the process to form th\ second current carrying formation, where 
gaps in the first and second non-conductive layefc d^m^ the plurality of selected sections 
where the current carrying formation is subsequently formed on the respective first and 
second surfaces. \ 

41. The device of claim 40, wherein the first andAr second non-conductive layers are 
formed from a photo-imageable material that is imagedVto define the selected sections of 
the respective first surface and/or second surface. \ 

[ 42. The device of claim 37, wherein one of the substrates comprises the voltage 

I switchable dielectric material formed from a first mixture, aVd another of the substrates 

3 comprises the voltage switchable dielectric material formed fk>m a second mixture that is 

4 different than the first mixture. \ 

1 43 . The device of claim 42, wherein the first and second mixWe each include a 

2 binding agent, a conductive powder, and a cross-linking agent. \ 
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1 44. The device of claim 43 , v\h ere the conductive powder of each of the first and 

2 second mixtures includes an element selected from the group consisting of nickel, 

3 aluminum, silver, copper, tin, and gold. 

1 45 . The device of claim 37, wher\in the first current carrying formation is formed from 

2 a material having a first composition, \nd the second current carrying formation is formed 

3 from a material having a second composition differenUhan the first composition. 

1 46. The device of claim 45, wherein t\e first Jhd second current carrying formations 

2 are each formed from material selected froV the group consisting of gold, silver, nickel 

3 tin, and aluminum. 



1 47. 



The device of claim 37, wherein the fitet substrate is stacked over the second 



2 substrate and a third substrate. 



3 
4 
5 



The device of claim 37, wherein the first \ubstrate is placed in an end-to-end 



1 48. 

2 orientation relative to the second substrate 



A semiconductor device including a substrate upon which circuitry forming the 
functionality of the semiconductor device is positioned, wherein the improvement 
comprises: 

the substrate comprising a voltage swi tchaMediele ctric m aterial; and 
a current cSu™ formation formed on a plurality of selected sections of a surface 




of the substrate. 



therein the semiconductor device includes 



1 50. The semiconductor device of claim 45. 

2 devices selected from a group consisting of irAeirated circuit devices, computer 

3 processors, computer readable memory devices, Wherboards, and PCB 
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